Rapid targeting of plasmid DNA to zebrafish embryo nuclei by the nuclear localization signal of SV40 T antigen.
Binding SV40 T antigen nuclear localization signals (NLSs) to plasmid DNA promotes transgene expression following injection of DNA-NLS complexes into the cytoplasm of zebrafish eggs. We now demonstrate that NLS peptides mediate import of DNA from the cytoplasm into embryo nuclei, under conditions in which naked DNA is not imported. Plasmid DNA was localized by polymerase chain reaction (PCR) in isolated nuclei, and relative amounts were quantified by densitometry. Binding DNA to NLSs, but not to nuclear-import-deficient peptides, promoted rapid targeting of DNA-NLS complexes to nuclei, and transport across the nuclear envelope. Import of DNA-NLS complexes was competed by co-injected albumin-NLS conjugates. NLS, but not reverse NLS, was detected on blots of nuclei probed with 32P-labeled DNA. The results suggest that NLS-mediated DNA transfer into nuclei may constitute a valuable tool for several gene transfer applications.